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A. Problems
No delays in our work schedule occurred during this report period.
B. Accomplishments
A primary objective of this program has been the analysis of both
LANDSAT and aircraft MSS data in a double sampling experiment
designed to providIan estimate of the total number of water bodies
within a 36,876 km area (Stratum 46, U. S. Fish and Wildlife Service
Waterfowl Breeding Ground Survey) in southeastern North Dakota. The
results of the processing of LANDSAT MSS data for detection of ponds
and lakes were reported in the previous progress report (dated 7
January 1977). During this quarter we concentrated on the processing
of aircraft MSS data and the analytical comparisons of these results
with the LANDSAT data.
The data collection phase of this project involved the recording of
aircraft MSS data in near synchronism with overpasses made by LANDSAT.
LANDSAT provided an overal: view of the entire Stratum 46, whereas the
aircraft data were obtained on a sampling basis. Development of the
sampling design occurred at the onset of the project. Basically we
chose to position the aircraft flight lines coincident with flight
transects which have traditionally been used by the Fish and Wildlife
Service (FWS) in conducting low-level surveys of waterfowl populations
and pond numbers each year during the spring and summer. The FWS
transects are oriented east-west and amount to a cumulative lineal
length of 1738 km (1080 miles) for the Stratum as a whole. This
cumulative lineal distance was divided into 180 units each 9.66 km
(6 miles) long. The sample then consisted of 18 units randomly
selected from the 180 units available. Prior to sample selection the
Stratum was divided into two substrata units based upon physiographic
regions which exist within the stratum (i. e. Missouri Coteau and Drift
Plain). The sample was allocated between substrata based on the relative
areas of the two substrata. The survey aircraft were then directed to
fly each of the 18 sample units at a height of 1524 m (5000 feet) above
ground level. During data analysis each sample unit was considered to
be a rectangle 9.6E km long by 1610 m (5280 feet) wide, the latter
dimension centered on the specified transect line. Thus each sample
contained 15.55 km 2 (6 mi2) and the 18 samples summed to a total area
of 279.9 km2 (108 mi ) or approximately a 0.8 percent sample. Information
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on surface water features was then extracted from the aircraft MSS
data for each of the 18 samples. The double sample consisted of
surface water data which were derived from the LANDSAT data and
which were specific to each of the 18 units sampled by the aircraft.
The retrieval of sample unit data from the LANDSAT bulk data was
accomplished using the software program POSORT described in our
previous progress report. Upon obtaining both LANDSAT and aircraft
water recognition data for the identical sample unit, a comparison
of the two data sets was made. The results of this analysis are
provided in the following section.
C. Significant Results
The LANDSAT and aircraft data were compared for differences in absolute
numbers of water bodies in the two data sets. Because the optical
resolving power of the LANDSAT MSS was large relative to Many small
prairie ponds usually present, numerous ponds would not be delineated
in the LANDSAT data while they should have been recognized in the low
altitude aircraft data. It was our intention to develop correction
factors,based upon a comparison of the two data sets with which
LANDSAT data could be compensated. This comparison was done using a
linear regression analysis, the results of which are given in-Figures
1 and 2 for data of May and July respectively. For the regression
fitting of May pond data, an outlier test (Grubbs 1950:27-28) necessi-
tated our rejection of one data point at the 0.01 level. With this one
outlier omitted the coefficients of determination (r) were 0.65 and
0.74 for the data of May and Jul respectively. Standard statistical
procedures (Cochran 1953:140-141f were used to adjust the LANDSAT pond
counts to actual pond numbers based on the regression relationships
shown in Figures 1 and 2. Using the LANDSAT derived pond data published
in our previous progress report, the corrected pond numbers for Stratum
46 would be 168,813 (May) and 155,565 (July). These figures are 108
and 97 percent respectively of FWS pond number estimates which were
based upon visual observations made from low-flying aircraft. It must
be emphasized that this is a comparison of one estimate with another,
one or both of which could be in error.
D. Publications
None during this period.
E. Recommendations
None
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F Aircraft Data
The bulk of data processed during this period has been MSS data collected
from aircraft flown in support of this program.
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Figure 1. Sample linear regression of pond numbers (from aircraft data)
on pond numbers (from LANDSAT data) for May 1975.
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Figure 2. Sample linear regression of pond numbers (from aircraft data)
on pond numbers (from LANDSAT data) for July 1975.
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